The role of the intracellular inhibitor of periplasmic UDP-sugar hydrolase (5'-nucleotidase) in Escherichia coli: cytoplasmic localisation of 5'-nucleotidase is conditionally lethal.
E. coli UshA, a bifunctional enzyme with UDP-sugar hydrolase and 5'-nucleotidase activities, is secreted to the periplasm but has a specific protein inhibitor located in the cytoplasm. It has been previously suggested that some 5'-nucleotidase, or a folded domain of this enzyme, may be active in the cytoplasm prior to export. If true, the intracellular inhibitor may have a role in protecting the cell from the likely deleterious effects of any intracellular UshA activity. Using deletion mutagenesis to remove the UshA signal peptide, we have shown that the resulting UshA derivative is an active cytoplasmic 5'-nucleotidase, and causes conditional lethality. Our results support the hypothesis that the physiological role of the UshA inhibitor is to protect the intracellular nucleotide pool from any cytoplasmic 5'-nucleotidase activity.